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Abstract 



PROBLEM TO BE SOLVED: To improve characteristics of a thin film transistor used for a liquid 
crystal display. 

SOLUTION: A manufacturing step includes a step for forming a gate electrode on a substrate, a 
step for forming a gate insulating film covering the gate electrode, a step for forming an 
amorphous silicon layer on the gate insulating film, a step for forming a doped amorphous 
silicon layer on the amorphous silicon layer, a step for forming a source electrode and a drain 
electrode on both sides of the amorphous silicon layer on the doped amorphous silicon layer, a 
step for treating the doped amorphous silicon layer in a dry etching step, and a step for carrying 
out an oxygen plasma step. 
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mtE H - tf > ^ $ K -> U n >» £ 5$x y > > 

y-r^apgi. 

[St*H4] ME«t*^5Xvt*flST*aBfK:"*tt* 

ffi^jttl 0 0 OmTo r r IHTV&zm&m 3 CE«£© 

ItSiAHl 0 0 07y hRTT2&*f»#JH4 KE«© 
AEJBt h 7 >-^X ^ ©SSig^ft. 

[»*JH7] *nE».*:77X^iSfc*;Kir*ai»K;;fe 

HT. CH t . SF f , C 2 F 6> CHF,, C,F,«fls* 

iian-rs c <t t> -°imT*&2>m&m 6 tcEttawut'h 5 > 

i»**8] a«±fcy-h***»*-r*a»i. 

«rEy- hmm&m^y- h«*««»j*?-sa»i:, 

>JBS»J«T*aMfi, 

ffiE# A A > U 3 >/l ± k h* - m y if ts txtz.it a® -> u 
3>Ji*»/*-r*a»£, 

me k— tf >y^nt^M-> u 3 >m \z v-xii t 
k v <i >mm t * m&t z> mm t , 

-tf>y^nfcv-U 3>ISHC 1 +CF t +OjIM 
flJ^TttSCXy^^-TaaWi:. m»f7>y 

■x*©«i62F8sr - - - 

tW*iS 9 ] ME V-XW&5ctf F U-f >^@« ; E U ^ 
7*>* fetter U ^T r >-^ >^7.7 : ->-&&©^-flg£fc 

K5>5>x*©«jB#Bt. 
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[g*#JHlO] t5IB0 2 cDgit»«tfiIBCF 4 8itaoi/5 
etTT?**«f*fl| 8 £E4R©fVK h 5 >2>X *©«£>& 
ft. 

[»3fcJS 1 1 ] WEOi©«tgfi 1 0 0 s c c mJJTT 

ci**jsi2] »«j;fcy-h«fi*»dj-r*aBt, 

WE^- hti*«5y- htt»K*»fi!E-r*a»£, 

>Ms#fijc-r*aK4:, 
=i>ji*»riE-r«ai»i. 

we h* - tf > y $ nfc#a n -> y 3 >m £$£5£x y ^ > 
'yrsawt, 

^y#A:/7Xvig«*irr*a»£, **tr»«h 

?>5>X*©«iB:«rffi. 

[tt££l 3] WE'NU^A^XvjCSttlttEttSCx 

y5 i >^a»«»i=flMS«ossTr*«-r*ii*JSi 2 

K:E«©l»Bth5>^^©«ifi*tt, 
[11*5114] WEy--X*«Rtf FU-r>««tt, * 

«M*?1 3fcE«0»«h5>^X^O«ii*te. 
Uftftgl 5] -«rEttSCXy?->ira»fc*lr»T. Xy 

f>^©^tLTficF t +Hc 1 zm^zmzm 
1 4fcE«©atith5>5?x^©«a*ffi. 

lWEy-hmaswsy-MawiiijgriE-rsanift. 

>^^jgfi£-r^aKi> 

3>»*»j«-r*a»i:. 

*f*a»£, 

SdEA*it±fc7* h h/1^->^®fiK-f'i.apg 
i. 

WE7* Hl/yX h^i' — >*-7X^KbTl»E*«Bt 

j«-r4a»t. 

*UE7* h h>'^->Sr^S-r-5aiii ; i:. 

- tf > if 3 nfc#ftK -> u 3 >« fitsai y ^ > y-r « 
amt. 

5 5"^xyo«'jff5Srft". " " " '" " 

[»*JSl 7] iWrE^'J^A^^XvxSttJKfEteiCx 

•>5 1 >^aPt^l^lcmfi:gaDSST*iST^M*JSi 6 

KE*©»IJth 5 >5>** ©8jfi3EF8s. 
[«*Jil8] (KEV-XMStfKW >mffi«, ^ 
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ftfflW-l 1 - 2 7 4 5 1 



SW*3S1 7Kfe«©«JKh5>;xX*©ffi{jg#i£. 

wtB^ftK -> u n >s ± \z h* - k > if is ntzimn v u . 
t, 

mmy* huis-x w^— >*v**ici,TiMiB*Ktt 

SHE?* hU-v^ >£^7;*£fcbTffii2K— fcf 

> tifc#«» -> u n >e *ttscx y > tf-t % apt 

it. 

C:Ett©*K h 5 >^X^ ©Sfjg^S;. 
[i*)S2 1] WSBV-^fgRtfKH 

*«*fll'2 0fcE«©»tth9>^;**©«ift;*fl!. 
[0 0 0 1] 

[0 0 0 23 

[ft*©affi] Sifi. ?S*S*10-3tLTAaS 

©iiSTV— KM >*a***KHiJ6*lTb* . 

[0 0 0 3] 

b <fc 3 <!: T -5 ISII] E © J: 3 & mil £ £ » 

ft-r-sfc^ic' y-xigt k \s^~>m®<DMf&<nmz 



*tt*il.tKJ;0. *Kh5>5>;*^©#ttjWfi;T-r* 

t H 5 ffi©^H^a<&-3 ft. 

[0 0 0 4] *^BJ«, l»IBK«*T&*nfct>OT, 

toiMH. wnkm^wizm^zn&mmh? >zsx 

?<Dft&$:fa_t2lt2>Z.t\Z$>2>. 
- [00 0 5] 

v»6tia H-e>y*nfc#»n>'U3>H*ftscxy 

[0 0 0 6] SaXy^mj'tLTffi^ 
^SfclltU y'y i >^-V$>^m^iZit^*J OA? 

[0007] K-fcr>ysnft#a*i"j3>i*ii!» 
^>yb&«fctt, *S«afc*efc£-rri;:SH!fc«©* 

£ (in-silu) T"\U ^AJfceSi^^XvMlil 

* Efrih b it 0 7 ;i/ 5 X £ A * 7 5 x >> A © B 
ASBSlkf *. 

[0008] \ t -¥>if2titztmm~>v^>m*n& 

i7f>^t6Bi:tt. ADy>ft**a#iCF 4 . 

CHF,. CHClFj, CH 3 F&tfCjF 6 £>-5-5<£>4> 
&< £*>•— -p©fL#:*fl!lr>-S©a<J?*L<, iftfCHC 1 
+ CF 4 ft#Sfll^S©a»#3:H,». 
[0 0 0 9] £/t, ^— Uy-r^ifctt^E'J 
:/fr -5 ^^^iitPbfc^x-y^ 

>^/fl©m#<i:bTHC 1 + C F 4 + O^ffl^TSSM b 

[ooio] K-e>^$nfe^aM-> , j3>^«, y 

[0 0 11] 

[0012] *?m<n%\tt.W>z&*WWkV 

0. H 2 7iME 4 tt-ttl-etlH 1 ©I I- II' , 1 1 1 — 1 1 
I' . IV-IV SStC»oT^bfc8ff®BIT-*-S). S«l 0 

±ic«y- h» 2 oa^-t©»a-r**y- 2 

1. -5-bTy— h^2 0©SSffPt^SnT(r>5y— H 

n v H2 2*>6*c*y-h/^^->*«»riE*nTt»*. 

y- h«® 2 1 sat?- YKy k 2 2 B-tn-enTS© 

fnM2 11, 2 2 1 i±e©7;i/5x>i7A-^^-v 5 
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\*U#<D±m<DT)U*—V&-**i?I*G&m2 2 2te 
BSSnt^S. HBHtt^atlTV^j:^^ y— hJI 
2 0 fc£fc£ PAltTJ^-^A-^ty^McO 

[0 0 13] y-h/^->2 0, 2 1, 2 2±ictey 
-M6«R3 0#»j*SftT*30, C©y--f»IWt3 
Otty-h/^y F2 2£>TH <£>^DAj«2 2 l^IUJt 

5»ttJL7 2 **ut^s 0 y-ht«2 i ©±a$<oy 

Sftfc#ify»J 3>JB 5 1 , 5 2**y— h«S2 1£ 
[0 0 14] y- h«aiR3 0±fc«S&, fifKx— ^ 

n>@5 2±l:UKK>tS6 2**«/a$*rr^5. 
T-^i6 0, V-7iSStfHK>M6h 6 
2, t-^/^7K6 3^trr-^A^->^iJ^T 

[0 0 15] r-^A^->6 0 t 61, 62, 63S 
tKd^x-^/t^->TffiA^^#aS'>Un>S4 0 

tty—h/ly H2 20TJ1©^DAJS2 2 1, HK> 
M62, f-^yh*63S«Hit5jlM72, 7 

i, 7 3^n-fnM$m^5o 

[0 0 16] «®^7 0±fctt, SM?L7 1.* 

ii;THK>ii6 2 trnngzn, ^ iTowe 
nftl*ia8 0t, flMiL&y- h;t 7 F2 2 cots 

<^^dak2 2 1 £.mwt2tiT^frib<Dm^&y-h 

82 oi:fiiny- Hffl 1 to«S8 1 ^ 

— F 6 3 igj^grftx^ffl^SOfS-^*^— ^iS9 

6 0l:filf5T-*/t7 F/H I TOti8 2 ijWBfiK 

[0 0 17] HT, H175SH4»c*U&J:5a:JW)th 
[0 0 18] sr. B5 ATSSElSCtC^Lfcct^lC, 

yury-hia (0^l&^) , y— f«s2 



- brty F 2 2 ^r^tr-Sacoy- h/t^->ft»dEr 

[0019] y-h/^->^u> r TX tu^f> 

[0 0 2 0] 0 6 AK^LfciSK* S{t£/ »J a 5 
ft*y-MftW»3 0, **ft*tlfc*ftK>''j3>H 

>^*hfc#aK-> U n >@ 5 0 U n >■ 

4 0^27^^^^T?«X7^>mo £<8 

T, 0 6 BX^BI6 CtC^LfCck^tC, y-h/tyH« 
»i^-^/tty K«»t>y-HftlWJt3 OT'g^ct 

[0 0 2 1} H7A7J5H7Cl:Sl/fcJ:5^ F-fcT 

ft* l377^^^TISX7f>^ltr-^H 
2, <r—9ny K6 3*^^— ^^^->*Jg^"T 
[0 0 2 2] ^-^/^-Mi^DA, $>$)V, 7)V 
SCt^T*, ^PAt^U^^fd^Uyr^ 

[0 0 2 3] #C^T, V-X/Hlz-f >116 1,'62 

->|J a >I 5 0 S^7XTftSi7?>y LT, y-h 
112 1 * + ^fcLTW«t»«ISli-*— F-t?> 
y2?fttMffl©#SM v U □ >1 5 1 , 5 2 BB<7>#fiil 
->'J3>|4 0£@£H£-&£ e 
[0 0 2 4] cico^, ^-^/i^->^t;u^-^a^ 

y— bmmm3 0 t^-^A^->6 0, 61, 62, 
6 3<tK*hr& K-hr>^snfc#ftR'>un>a5 0 

>^jafle*«i»-r*fc«)Ktt, 7vitm%fc (sf 6 , 

CF^t) <t£tft*lSU* (HCL Cl 2 &t) £<7)jg 

a* * ffl ^ * « f — t? > r s nfc#AS>'U3>a 
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[0 0 2 5] B9\*tiLft^y3 L >{fmh#lZtt?Z>7)l' 

yffl f «#iLTCli+SF 6 , HC1+SF 6 , HC 1 
SU Kaxyf>Jffflg#iLTC 1 2+S F 6 *J&^ 

[0026] coijats**^, *fc{b«»#s*trtt 

^ A^<om^m±'t^ Z. 

**y5Xvxafc*ViT, .CH 4 , SF 6 , C 
2 F 6 , CHF 3 , C,F«S:i:0«#S«a*»-5Cia« 

[0 027] si osixmi i n»*^7X7iis* 
i/ft^77-e*<&. zz.x\ mm^^x^xm^mm-r 

^Wli^tlftlSOO, 800, 1000wat 
t s JEE*tt*tl-E r *l4 0 0, 6 0 0, 8 0 0, 

10 0 OmTor r Tfe-So 

[oo28] si oxtxiai i \z^rz^o\z, mm? 

5Xvffla*JSbfc»-&,.*7««EI o f f ttO. 2p 
A£4TT»0, *>««EI oiitt2. 0-2. 
TWiesn, »tt«JBEV t h»43-3. 7 VWTffljeS- 
tl* ^UIE« 9 9 - 1 0 1 •&BJftTfflfl5fe£ftfc. 
[0029] fiEr> T, 09 1 1 ©AS*** 6 , 

[0 0 3 0] cc7)J:^t^ f"^^">^vx^t:L 
£o ^CT% S^y^XYIirefifOSS (in-sit 

u) T^js-rs. 

[o o 3 i] ii&;i?->/^->Kijy?>i 



c:nox>y^>^it^^i o OA/m i nHTi/ct^ct 
pfcX!v5 1 >yfflaft:*a*?btt^ntf«t6^^ 0 An 

y>fb*3R»#£CF 4 , CHF 3 , CHCl'F,, CH 3 
FR^C 2 F 6 (D5^0^^< ifc—OCO^^-ntCii 

#t:CF 4 + HC I^^f^Wjf^lK 
[0 0 3 2]" HI 2tt*ffiTr»iMS£JllAny>ft* 

% CD $£3; i«;f>jf« *f "T -5 ^ U >T^ > - 9 > ^ 
X'T->'&^CDX^5 L >^igS*^bfcgl^Tfe^o mi 

2Ts iSLfctoassja*-?**. 

[0 0 3 3] y-VKK>lKvX^CLTK- 

i :H) t7K*ft#ft»>'Un> (intrinsic a-Si :H ) 
K»'T«+»S:xy^>4? r a*Sfl|«Ua:3W6, 

ft*«# (SF 6 , CF 4 &£) (HC1, 

■ci 2 a:t') ioa^a#6ffl^a:ijntfS6tt^. u 

WC1„ MoF„ MoCl^fcttiftAny>jt^ 
«tfe§WOF 4 , WOCl 4 , Mo'OF 4 , MoOCl 4 

-&*«3^ra«r fcX'y 9 s > ^2 ft* C i «t 0 v X y ^ > 

nSr^Sfe * itTS^jR (par t i c 1 e) #*583rr £ a £<OSi 
m&±C2>. — ADy>fti/ij3>S i F 4 , Si 

<, ADy>ft7J^X^AA IF,, A 1 C 1 3 £)*^ 
fel#MSiBSW*l 2 9 0- SEt 1 8 0^£^5iS^StfT& 

[0 0 3 4] H 1 3t'^L^cJ:5tc, $£^x^>£7B 
gftt.LT.HC 1 + S F 6 Sf^5«^ 2 0 0 — 6 1 
0A/m i riaflE<BXy^>^jgfleT'7 f — >6 
1, 6 2 6tU^T>^^il:Xy?>;ySft, C 
1 2 +S.F 6 *ffl^S«'&JCttl 5 0-32 OA/m i n 

[0 0 3 5] *»{k#ftK5/U3>»47!y*i**7 r 5 

5**, m 1 2 (C^LfcJ:3l^ ^ U yry-^y^T 
>^^»-&tt«EET"C7!y<t«!!lMo F B , MoOF 4 , 
WF e , WOF^jf^S^i^^, Sft»MoC 

1 5 / Mo oc i 4 , wc i 6 ','woc \ ~ 4 <nw$£&m*ffl 
amzm\,*itti>* 3i\z7ymit%m (#c:sf 6 ) %m 
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S F 6 +C 1 2 »#£flH>fc«£K:Jt'STS F 6 + HC 1 

[0 0 3 6] -S, CF 4 + HCia#Sffl^5»^ 
Hl4BCF 4 + HClg#6ffllifti 

7>%Jl'<D]£-fi£ 8 0 0 Uy h£^t*T$ 0 , CF 4 + H 
C 1 m,fc<Dffim\$ 5 0 0 s c c mT+&Z>o 

[0037] mi 4\z^L>rc&o\z, m^^yf->ifm 

a#ilTHCl+c'F 4 Sffl^5i^ 15-8 OA 

/mi ng^c0X>>5 L >^JtT^-^;t^->6 1, 

[0 0 3 8] ^Ocki&jBfUSHl 3tib«"r-5t, H 
C 1 +SF,SfcttC l,+ SF,6ffl^**J:!), # 

HC l^H^Uyr>-^>^XT>^©ig 

X5/5 L >df«BffC7y{t:«**^flcJK [- (CF) 

xu/5 L >^aaES«^s-a-T^.50Ta&s.. — « 

■l:CF 4 Sffl^fcf^liS Fsa^Sffl^^/tW^KJt^T 

x^>^S£SWi^o £tttt* CKBcfcifc-f *><k* 
frTC F^ffrfcJt^T S F 6 »*M*<fc 0 

C 1 afttl^Jf ft5*&, ' 7 y ftft#I^#ROt« 

^3ft<fcsnTxy5 L >ya*3&*«<a:o, jst^^y*s* 

ft*Jt (F/C) TX7f>WS:§ ; EUy7>-^ 

> >£r£ <Dme> \z tex ^ > ^ #t&ft 

■T*. t¥oT, CF 4 +HCia#SfflW»^ 

y^>-^>^X'7 : ->^^:CDX^5 1 >^S^#L<^^> 

[0 0 3 9] @ 1 5 75 17(1 013 <D<£ o\ZCF 
4 + HC 1 «flc*fflliTK— h!>^$nfc#ffiSS/'j3 

"iitx^>^jSftt"i^-K'ie^u/t Q " 

. [0 0 4 0] HI 5\t&*&&fci<1tteifiP>x.y7># 
i;TX^5 L >i/a3&«*4rfci«SnU, 8 0 0mTorrcO 



[0041] ei 1 6 \z^istc£o\z, njjzmmz^z 
m&\z&^T*>jLy?>>f?m\t&*\zmmi>s 1000 
yy h on* &m^ttm$\zi$--mitflwi*> z. 

[0 0 4 2] mi 7 \Z5kLtzl:v\Z, CF 4 +HCli 
0 s c cm<Dfa\ZX.y?->tfm\tWL*:\ZtoZ>Z.££&l, 
[0 0 4 3] ±EO«fc5&JB**^, CF 4 + HC1S 

u 3>^x^^>if-r^>rRitwVx^ibTffl^?>n>5 ; E: 

'jyr>-^>^Xr>^I^X7f>^M 5 OA 
[0 0 4 4] Ell 8«CF 4 + HC 1 StfrSffl^TH — 

— h«JET*7«8KJ4l 0 p A£t±**b, 2 0VW 

>^^n^^a«vu=]>a^x^5 i >^bfc^, 

>tkM£<!r<Hk%Q (silicide) <©»j5£^&JRx*/3 1 >i/ 
SJj£^<D||^«^^Te#tt^S^S^75M^+A« 

[0 0 4 5]"ff««S3R#-r-5W^BffiBC!)** (in-s 
itu) T^U^A^XYIg^M^^, .kOJ; 

[0 0 4 6] Ell 9(iAU^7A7 p 77:7Ii^iEt^ 

mi 9\z^kLfz£o\z, ^USA^Xvffl 
a*r«l,fc»^ **7 r 5Xvjiaa*JfiLfc»'&t.R|— 

o f f^iM^i^n^ci^^. -rft 

fc-S, I.o f f pA£tT^fi<&^&. ^tlfc 

W"Cfc<, ^U£A:/5X^»a&lfcLfc«^ 
^X-7ffla*l(SUfc*'&(wK*-r5 I o n«M4<Z)<g;T** 

snails. unHHci+cF 4 a#sffl^s*ft 

U 7y*^v*JU**WUT>'Ur3>ie*xy5 i >i/ 

d^^ciitr^, Xy^>^cD^fc@£o*:fi'&#:£ 
»fb ft»XStf»ffla (annealing) Ig?: 

£<0cfc5&*^€:KttttSfc<8Tab0, B2 0BHC1 
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£KcfcoTX-/^>^S£«&U COctp^b 
K2&Wt;:*ifi-r*l8"T?**. L*>U ftSCXy5 L > 

[0 0 4 8] H2 2*4, HC 1 + CF 4 §[# 

X^>^K£*Lfe^:7T&£o 02 1*402 2 
[0 0 4 9] ««ttttSCXy^>4f*^«|Ufc 
•»^Ua>»oxy5 i >4faflET*0, 4KM<0£fl!lt4 

^ u y^>-^>^x^>^^cox>y^>^/a^jg:trLT 

[0 0 5 0] B2 1 &L*0 2 2 KiSL&J; 5 fc* ^X 

U3>ioxyf>^aaEttjt/>L, ; euyr>-^> 
T*a<Txyy>^ffi5 L ^>Artic3a«-r*^ifcck 

■ 0, #lSy'j3>l^X7f>^^n§^i^tSft 
^llyU3>I^x 7 f>^M^7 OOA/m i n 

£un?ei2 i <om&£ o&mznfczt&KLrzo ua> 

^*tt»*£tt&^fc«>, h7>yX^(D I o f f 
[0 0 5 1] 02 3 75M0 2 6 \tH C 1 + C F 4 ^# t 



HST**. 0 2 4ttHCl*2 0 0 scc 

m, CF 4 #*5 0 s c cmG>*&T&0* B2 5S^ 
26BHCl*2 0 0 sccm, CF^2 0 0 scc 
m<D*&T»£. CZ.T\ JEE*rtt4 0 OmTo rr, I 
*H8 0 07y K WpBBtt6 0 s e ccoi^-^frTTfe 
0 , 0-lOOscc mco^fflTCO 2 0, 5 

0, 1 0 0 s c cm^n^tlcDX^>^it£x^> 

[0 0 5 2] H2 3atXH2 4^Lfcct5C r 

BS*«#*2 0 s c cmT»5*^J5 8 9S:tf 6 5 0 A 
/m i n 5 OSi^l 0 0 s c c m 

-^>^x?>-&*oxy>>^afle«ts^fc**a:is 
ssu xy^>^aKtbA«iijp-r*^i)&«3S*nfc. 
ciciT, xu/^ 1 >^s^ftcDfii-e^$ti^)c: < h^e), 

>-^>^^>-&^ox^^>yaKtt:3&t|Bi±"rs2: 

[0 0 5 3] £tT. 0 2 5SM2 6 \Z^Lfc<kv\Z, 
CF 4 ^M2 0 0 s c cm\zmi)U^1±Z>m^\z£>^T 

0 0 s c c mT*S*-&l:(4*t©l^#^j$sn5 

[0054] mm. ioosc cmHToisi 

"C*iOU CF 4 *frS*W®^<&z:£K:«k?K 

->U n>t^U ^>£fc*4^U:/^>-^>^7^> 

-&*OA»ttXy?>^»S?it*«»6n-5Ci:^to^ 

^>o »*<08E»ttCF 4 ©«Efi<0 

[0 0 5 5] 02 7S«H'2 814HC 1 + CF 4 + 0 2 £ 

ftix7f>^ffl«#iLTffliJfc»&fiD»iih7>y 

OmTo r r , «*tt8 0 07yh, HC 1 «2 0 0 s 
c c m, C F 4 f4 2 0 0 sccm, 0 2 fr4 1 0 0 s c c m 
£TF* f*#Pfl>4 8 0 s e c Lfc. 
[0 0 5 6] 0 2 7SM2 S.\Z^Lfc^o\Z. I of 

[ 0 0 5 7 ] 0 2 9teHC l + C F_ 4 + 0 2 «#:*ffl 

K-tf >^snfc*a»^uri">H*feaxyV>^r 

-T- >-&&£>x > ?M t U xi >JH cdx -/ ^ > 
[0 0 5 8] C1CT% ««|»4*S:SCXyg : ->ysjtff Ltc 



(8) 



#IH1¥1 1 -2 7 4 5 1 4 



[0 0 5 9] 02 9t^Lfc«t5»C. HC1+CF 4 + 
0,«H**m»Tft*X:y^>^£|SifiT**£fc«. 

>©Xy3=->iraftat*iaSttoTlr»S. Ctltt. El 2 

[0 0 6 0] d©<fc5.&*S:l!l£iiD\ HC1+CF 4 + 

5S&h7>S>X*©4#1££ft±£i*S;i£a<T£5. * 
U n ^OXy^^aflERtf * 'J ^5 ? >*fctt : E U ^7* 

>^&©x-/^>£ r s©afrJ>£B&ih-r-s c: t*t-e^r4. 

[0 0 6 1] ^C, 0 8 A7JMB8 CKjKLfc.fcSfc. 
«7 0 5«IbfcS, »4V**S«fl!LT*6«* 
3 0 tfttC^Xx->?>^L, KK>ti6 2 6fM 

yl«6 3t)iffla-&«. ;(BR, y-h^yK2 2©± 
■ ©■7;U3x2A-*:j-S>A'&&il2 2 2tt/tv Fffl© 

2 2 1 £SrJ3£-fr-i>. 

[0 0 6 2] flftC, !3 2 7iMI2I4tC^Lfc<t5lC, I 
TONSIL fcSVX^fcjpJJBUTttSCxy^^ 

7 h 6 3 i-eti*n»«-r*y— fjb i toii 

8 lS^r-^/ty F/B ITO«8 2 £^/£-r&. 
[0 0 6 3] y- F/W F2 2©±Iitg^f>^ 

«T»J«T*&e. if— h sty K©-kJI*l*£-r*#» 

[0 0 6 4] *»^C0^1^Jfi«9JtttS«:D. 7thl/ 

fa^-^-^^klt H-e>y^n^#as 

v-'J ri>®SrXu/^>^b. 7* KUyXHn4'->$ 

m-C3bZ>. **W©JB2*lfi«T»4iOJ:5«taijS^ffi 

[0 0 6 5] 0 3 0tt*9B9i©£2$gttffll;:J:«8JKh 
5>5>**©(Hift*ft£iSL/fc0rffiBT?**. *3S9i© 
^2^*St»Jt45t>TB, EI 3 OJ'^bfc.t'SfC, 7*F 
Vi?7* V 9 0 0*^^tL/TfflSCXy^>^fe*a 

:iTf-^->6 1 0, 6 2 0*»fifcb&. 
t;t-^^>61 b; 6 2 '0-tfiX.y<?>t/ttn£>t' 

•>U3>f5 0 0$l7f>^L, ttaSXy^^ffl* 
tttLTteHC 1 +S F 6 &ffl^fc. 



[0 0 6 6] diT, 7*M/y*Xh9 0 0^SL& 
fr-ofztzlb. V-VKW >fi6 1 0, 6 2 0Ot 

StlTViSV — X/HK >fS6 1 0, 6 2 0 fiijeDfflj 
H©-g5«X>y^>^^n, V-X/KK>tl6 1 

o, 6 2 o t-toTJi©-K-fcr>^&n&#jMi">u=i 

[0 0 6 7] COiSS;8a*ftl:^HTtt, ftSCXy 
^>^T«{t;LTt»*7* M/^Xh9 0 
fcfefC, »JMM**m>&Rfl; (ashing) ZEgfcjfiin 
U ■Kftlgi^KgCffiB©** (in-situ) T'MJtf 

[0068] 03 i«K-tr>^$nfc#a»^U3> 

HWX«^^>^aSrJtK-r-5fei*IC, ^^©^tt* 
*OTLT*«bfcjgm*^bfcHaT?»?), 03 2«0 
3 1 ira#0*frT?»*Lfc»JBth7>5?X^©EDS 

(electric data systeem) irX F^^SrTnT. ED S 
■r-^htt/t*;p«i6«©««Wft*tt, -Tfcto^. TF 
TOlH4C5^C5Iof f, Ion. Vth, Grad 
lent, JSirw $>«^*&<i:£TEG (test element 

group) aWftTW^LTAt tfttlBSWtt-r 
-S ~ <h£^U £©1$, I o f f it- 5 V<Df— KtJE 
i 1 0 V©y-X/Fl^>«J££EWlDLjtll#© F Wf 

0, I o n 2 0 V©y- MEi 1 0 VOV-X/ K 

>^imsrEnspLfcB#© f u-r >\zmLn2>mffim&m 

U dtl«>c^liat*#?ijTfe-5,, V t htebg^SJE 
T&D. Gradient HLt^f E$f l&SI^O 
iW^-^^-To CinC)©ffltS^>TS^'©SH(ift*tHr 
t^ii^Tt, 0 3 3ficn^^LfcEI^T?*-5. 

[0 0 6 9] 03 1 fcSb&J:3fc, *fl= 1 fix— ^/t 
^->±©:7* hl^X h*ftfcl»*U&a. F-fc!> 

5XvxSt5feJfiLfc*^T*0, HOP*, F-tT>:7* 
Sftfc#II-> l J3>Jlttl, 2 8 3AA«l7f>^ 
tafc. &#2i:*#3«. *frltMLT5tl:7*H 
U-^X h*Kt*Lfc«fCCF 4 + HC 1 ^U££fflt,>T F 
-e>^^tlfclPffi»->Ua>«^x^5 1 >ybfc^. 

#IIy'Jn>i©l7f>^ilil, 2 8 9A£&r> 
fc. 

[0 0 7 0] ''*fr4 7lM*ft6tt*t. 

f - tr > y * nrzimn -> u n >s * x y ?■ > ifvtz® 



(9) 



1 - 2 7 4 5 1 



Sot, c ©n#© k - tf > ^£ n/t#flK -> u =i >/f a 

1, 1 5 4- 1, 1 6 7 Ammzn-y^yi/Ztlfz. §k 
ft- 5 ©i&HCF 4 +HC 1 fi#*ffl^TH-tr>^* 
ftK U 3 > « S x y ^ >5T L , PUt&fi-o rem 

^$nfc«S->U 3 >IOXy? >5'itt 1 ; 166 
AT**ofe..S^tC> CF 4 '+HC HMffl^TK- 
M > ^2 tifc#fiK -> 'J n > £x y ^ >^ L fcgfc. K 

5Xv#lJl£i6b;t&# 6 ©«£•«, 1, 114-1, 
2 1 1 Agg© K-kT>y$nfc#^K-> l J n>^/5tx 

[0 0 7 1] El 3 2 CSbfeEDSf^ h*§^ 

tt, *7ttli©**J4*fl:4t|*^Ttt-r^Tl PAK 
TSSl/T^4. *>ttffiOSi5iitt-f >-->5 1 3.T's»J 
^i»^?XTlSft*ltl/fc*fr60»^l:4 ATi 
fc^H^jH^f . b#<^Sffi«'\U 5Ay5X7I§ 
***b&*tt 3 i*ffr 6©*£#t2. 4 8 75M2. 5 
9*§&TflS©«^KJt^Tffl2#e«J»;:i£<. b€?t»«£E£ 
*i*-5it^(Offi^T*-5G r a d i e n t «^fl=l*»e. 

6 \Z&»X2i9ilzmtn?&. ««Sfittt7 * f- l/y 
X h*5fe»C|»*Lfc*# 171£ .3 ©»&**. 7*hUi? 

£Xy^>^bfc&#475M6©«'&K:Jfc^Tte<^. V 

[0 0 7 2] E3 2tC^bfcJ;5^EDS^X hiftmtc 

Mob i 1 i ty (yfe) = (2* (Grad) ** 
L) / (W * C j ) 

CdT. L iWli-f-H-^flfSSilg h 7 >yX^C?t >^ 
JI/©g£<hi|>S£^-f. 03 SfC^Ufci'StC, ifc$M£© 

*^(C9. 23 1/imT, *fr4 71S*fr 6 
9. 0 9 5 MmT&O. -5 s — *BBtl©<@te8. 8 4 7 ^ 
mT&-5„ C j ttl*tirffi«3fc0©(|MfrS:RSjS"r. IS 
!tK<fc-53 lj r>*^©i|B<h:ft£te-?-tt-e*ll 4(imt 
3. 5«mt$i3, IIISKaiJtbfc^^JI/Cfgtg 
Stt*fl=173i5*fr3©*fcl:: 1 2. 84 7 wmt4. 

6 5 3 MmT'&D. 4 7}M:£# 6 ©*§£■(;: 1 2. 8 

7 0 Atmi 4. 6 3 0 

[0 0 7 3] Z\(T)&-5ts.y : —#£.±&<n%=f-&W)&<Dtft 
g5£&fijffl LT*fr 1 6 ©fc^fMftflES-tn-fftW- 
*T4i. 0 3 3fC^Lfc«t5IC, *#6©i^l:0. 
9 3 7-0. 9 6 1 ^ft-S^tatfrfr-S. 



il(r*©*l!MS*i"b«MHUfc»*T»*. 
[0 0 7 4] 

*>«IBK:fi»t*«»»ttftfiy*ba:*J6^-7tttt©« 

iiiDW^c^7Xvffig<irM'rctf e £<— (hI©«; 
3£x >y 5=- > ^ISTSiffi h 7 > * ©*H* £ fS]± £ * 

K^Un^Xy^^jggRtft'J^T^Sfctt^U 
~J"r >-&^©X!y ^>^S©M^*Kihr-& H 

-^ASfcttT;U5x^A-&^^«s^^,gH|g©s$: 

[01] *58W©»15tE«S«lcJ:*»gth?>5?X^* 

4£©Efi0T«&-5<, 

[02] 01©II-II' 8CiDoTS'Lft»fI0T* 
•5. 

[03] 0i©m-]ir mzm-oT*vfcmwm-e$> 

<&„ 

[04] HI ©IV- IV mzfe-?T7jiVfzMMM-C<)b 
Z>. 

[0 5] *8^©m h 5 >S?X*» 

«©«jfi2rtt*3Rbfc»rBiBnr**. 

[06] #«W©«l*ifi«fcJ:SMKh9>5>X^» 
IRCBifc&ffiSjSbfcWffiBTr**. 

[0 7] #55 91 ©SI i ^Jg«aj(x«t-5»^h^>>'X^S 
© 8 £ 5EF ffi £ * b fc ft 9 0 T- 2b -5 . 

[08] *li©f 1 UMl: i^Ii N 5 >y7^S 
«©H»35FffiSjSLfc»fffiia-e-**. 

[09] ttiCXy5 L >4i r ffl«#:.K:»rS7 , ;U5x^AE 
$©J®£ ; S'*l£^byfc0^T&-5. 

[010] *»^5Xt«Q*ttTf*At£E*l:(Si;fcI 
SI h 7 > -/7 * ©iHSrtt £^ b ^ 7 7 T * -5 „ 

[01 1] »*y7X70#ttT«AiEAfc«i;fci| 
Ih7>y7^©Htt^Ufc^77TJb5. 

[012] SJETTiB^14^JSADy>{b^©i¥S!2fctX 

[013] *»93©*i*i6WK:«fc«»JBth7>5>X:S' 
©SI^Tjffi©^*.. ^x'y^>^M^#:lC*f-r-5M o" 
W©X v =f- > b fcHSST* « . 

[014] #*9i©»l*;«OTKJ;*J»flth 5 

©®(ifi7jffi©p-&. i©Kai7?>yffl^i:3ttn 

M o W©X y > i^jSS £ b ^ 5 7 Tf* 



[01 5] B£.ft%&it2ltxm%.L1ZMoW<DX.y?-> 
[0 1 6] «#£*ftSttT«j£LfcMoW©Xy? l > 

t m —m % * l £ 9 ? ? t & & . 

[0 1 7] S;i;£^fc£i±T$J^LfcMoWcDX<;/^> 
y JS« i: 19 -S £ * L ^ 7 T- & -5 „ 
[HI 8] **:/5X^fflSi»«©»«h 5 

[019] MJ-?A77X7fflltOfflh7>yX^ 

[0 2 0] *«WOJBl*J6«fcJ:*»J«h7>5?X^ 

[02 1] HC 1 + CF 4 »fl:tm»TK— bf>£f;5ft 
[02 2] HCl+CF 4 IMffl^TK-^>^tl 

[02 3] HC 1 +CF««#:fctt**illlDbfc»^. 

-> U 3 >1 £ 1 U ^ > - 9 > 5=- >-£&COX 
y ? > ^ * £ £ L fc ^ 7 7 & 0 ^ T & -5 . 
[0 2 4] HC'l +CF 4 «flEfc»*feiiJpUfc»^, 

[02 5] HC 1 +CF 4 «#fcttSR*ailPLfc»^. 

v > ^ a * fflj £ L ^ 7 v & 0 ^ t & s . 

[02 6] HC I +CF 4 «#K«**i61ilIbfc«^. 

-> 'J 3 >jf i ^ u ^ > - * > t- cox 
3 1 > if m. £ Sl£ L ^ 5 7 R tf0*1r & -5 o 
[02 7] HC 1 + CF 4 + 0 2 £j£^X:y^>;77BSU*: 

[02] 



2/ 

6/ 2// 2/2 62 







7 52 80 




Uj 











j — 10 



< 10 > ^Wl 1 -2 7 4 5 1 4 

[02 8] HC 1 +CF<+0 1 &ftjZx.-yr>ifmn.ft 
[02 9] HC 1 +CF 4 +Oj©IM1^ ; EiJ7't 

>-^>nf>^ci7f > ^ m t it sk ->ij3> 
m cox ^ > ?mm u y z> . 

[03 0] *«WOJB2*Jfi«Ci«»JBth5>5;^^ 

[031] #*9i©SB2*ffi«K«k*»jfi 3 eFii:£. 

fc«fc£ K-bf>y$nfc*SH->Un>gcox-j/5 L >y 
S£^L£0ST*£-S>. 
[03 2] *^^©3l2SI^J(r < t^»JKh5>> 5 X^ 

[03 3] *¥£W<Dm2mffi&l\Z£.2>mmb5>i;x$> 

omT&Mm&m&Ltzmmx-ibz. 

1 0 £« 

2 0 y-h* 

2 1 y- vmm 

22 y-M^H 

3 0 y-MMMJt 

5 0, 5 1. 5 2 H-t:>^nS:*il->U3>I 

4 0 ««->U3>i 

6 0 5*-^* 

6 1 y-xtl 

6 2 FM >W£ 

6 3 'r—fiAyY 

7 0 WHK 

7 1. 7 2, 7 3 ««?L 

8 0 B3t*H 

8 1 f— Kffl© I TOii 

8 2 f-^-/KlOITOiS 
2 11, 2 2 1 ZUhWk 

2 1 2, 2 2 2 J^SZ^A-^yA^M 

9 0 0 7*-hU;yXf> 



[0 3] 




— to 



(11) 



&m¥- 11-274514 



[mil 



(A) 





m 




-10 



-10 



[0 6] 



(C) 



(A) 



0 



-to 



10 



[H9] 



(ED 







Attn 






r 






221 222 

| / 


HCt+SF* 






10 


HCI+CF4 


* 




fsLCt* +SA 


ft 



[HI 13 



(C) 



50 

J- 



-10 





tt • 


TFT 


* 


loff 


Ion 


Vth 
W 


*J E 


(wotts) 


500 


0.18 


2.18 


3.1 


101 


BOO 


0.2 


2.1 


3.1 


100 


-1000 


0.2 


2.1 


3.7 


99 


E A 

(mTorr) 


400 


0.1 


2.1 


3.0 


99 


600 


0.1 


2.1 


3.2 


99 


800 


0.1 


2.1 


3.0 


101 


1000 


0.1 


2.0 


3.3 


99 



(12) 



ftfflW- 11-274514 



[0 8] 




— io 




(C) 



(B) so 7 

/ / .222 221 

-io Y L_ 



63 



(O 



■40 



1 



63 



-10 



-10 



[010] 



1 2] 












WF« 


20 


WCI. 


345 


WOF 4 


190 


WOCI. 


230 




35 


M 0 CI, 


270 


M„OF 4 


180 




180 


TiF 4 


385(s) 


Ti'CL 


135 


ToF, 


230 


ToCI, 


240 




-85 


SiCI 4 


60 


AIF, 


1290(s) 


AlCl a 


180(s) 



1.E-14 

-20 -15 -10 



[0 14] 




21.5 



(13) 



1 - 2 7 4 5 1 4 



[0 13] 



(atm%) 


Clz+SFe 


HCI+SF6 


0% 


200 A/min 


150 A/min 


0% -10% 


243 A/min 


261 A/min 


10% -20% 


592 A/min 


280 A/min 


20% -30% 


604 A/min 


313 A/min 



1 5] 



mi 6] 



I 1500 
? 1200 
jS 900' 
A« 600 
300, 
H 0 



■♦■ l!^>yWtC A/MIN) 



400 



—-a 100 s? 

80 w 



600 

A(mTorr) 



60 
40 
20 
0 
800 



ft* 

1 

if 



2000 
2 1750 
S 1500 
< 1 250, 
*f 1000' 
£fi 750 
S m 500 
H 250 
0 




800 



~+ m*u£mm a/min) 



1000 



16 
14 
12 
10 
8 
6 
4 
2 
0 
1200 



[a i 7] 



[HI 8] 



Is 

H 



1500 
1200 
900, 
600 
300. 

o' 



xy*>4f M( A/MIN) 



400 



^TtOOff 

-—I KTI M 



600 
A * (seem) 



60 
40 
20 
0 



BOO 




im i 9] 



t.E- 
1.E- 
t.E- 

/.*- 
t.E~ 
1.E- 
LE- 
t.E- 
1.E- 
t.E- 
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— 




























































[2 0] 




S 5 «o 



< 14 > HPifl 1 - 2 7 4 5 1 4 



[02 1] 



[02 2] 



0.35 

Si 03 

^ 0.25 

H ^ 0.15 

If 01 
* 08 0.05 

0 



1400 

1200 ^ 
1000 % § 

$ 



800 
BOO 
400 
200 
0 



1 2 3 4 S 6 ? B 9 10 11 12 13 14 15 

[02 3] 




0 / 



2 3 4 S 6 _ _ 



7 8 9 J£2 f 12 '3 M 15 



12 4] 



800 
SffOO 



I 



200 
0 



20 



100 



so 

02(SCCM) A ft 
♦ a-Si :H x??>?U a Mo-f xyf^ait 



[02 5] 



1000 
800 
600 
< 400 
H 200 



20 



/00 



50 

oa(sccH) a ft 



[03 0] 




200 



02 


*?*i*mx (A/min) 




a * 

(SCCM) 


o-Si 


A/o-Jf 




20 


59S 






50 




-too 


»•» 


too 


2/9 


-zoo 





1.B-06 



i.e-08 



UEr-12 



UE-14 



[0 2 6] 



0, 

SI ft 

(SOOf) 


*v*>*a& (A/nin) 




a-Si 


Mo-W 




20 


771 


52 




SO 


708 


•186 


*fta> 


100 


115 


-100 


ft*ft 




[02 7] 




(15) 



ftmW-l 1-274 514 



[m2 8) 





T F T * tt 


Ioff(pA) 




Vth(dc) 


Crad 


HCl+CF* 


2.04 


3.47 


2.2S 


128 


HCl+CF* + 
He 


0.4 


3.0 


2.S 


118 


HCUCF* +& 


0.3 


3.22 


2.7 


123 



[02 9] 





0.4Sr 




0.4 - 




0.3S- 


I* 


0.3 - 








9* ■ 




0.15' 


0.1 ■ 




0.05- 




6- 



0 1 Z S 4 S 6 7 8 9 tO 11 12 13 14 IS 



/700 

/500 
J300 

ifoo 

700 
500 

;oo 



I 



[03 2] 



ft ft I MX**) I /mfrlj I KfWVJ | Srod 


fftttfttCKfl} | S/Dj&tt 




0.2 


2.7 


3.01 


113 


8.18 


2.20 




0.08 


2.95 


2.88 


117 


6.60 


2.23 


0.24 


2.83 


2.84 


115 


9.02 


2.23 


0.26 


3.01 


2.82 


119 


9.99 


224 


o.i a 


2.85 


2.97 


116 


8.62 


2.19 


3 


0.5/ 


3.37 


2.48 


127 


9.58 


2.20 


0.63 


3.28 


2.48 


125 


8.88 


2.19 


4 


5.68 


4.02 


2.59 


142 


17.2 


2.19 


1.27 


3.97 


275 


141 


23.4 


2.19 


5 


0.24 


3.67 


2.64 


133 


25.4 


2.17 


6 


0.64 


4.11 


249 


144 


65.8 


2.19 


0.57 


4.28 


2.53 


146 


37.7 


218 


0.68 


4.21 


2.59 


145 


25.6 


218. 



[H3 3] 



ft # 


ACICD 


5/D 
ACICD 


Cap 


Area 
(unT) 


Cl(F/afl) 


ft tt 

W 


ft tt 

L 


* ft 

W 


* ft 

u 




1 


9.231 


8.847 


0.9 


498713.28 


1.56*10' 






12.847 


4.653 


0.570 








77.81? 


498713.28 


1.56*10" 










0.644 


2 


9.231 


8.847 


77.75 


498713.28 


1.56* 10 s 






12.847 


4.653 


0.614 




77.06 


498713.28 


1.56*10" 






0.664 








76.91 


498713.28 


1.56*10" 










0.638 


3 


9.231 


8.847 


77.68 


498713.28 


1.56*10" 


14 


3.5 


12.847 


4.653 


0.750 




77.27 


498713.28 


1.56*10" 


0.731 


4 


9.095 


8.847 


76.08 


498521.21 


1.56*10" 






12.870 


4.630 


0.951 




77.72 


498521.21 


1.56*10" 






0.918 


5 


9.095 


8.847 


79.01 


498521.21 


1.56*10" 






12.870 


4.630 


0.803 








78.87 


498521.21 


1.56*10" 










0.942 


6 


9.095 


8.87 


79.57 


498521.21 


1.56*10" 




.... 


12.870 


4.630 


0.961. 








80.45 


498521.21 1 1.56* 10" 










0.937 
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[&M#^f ] 1 1 - 2 7 4 5 1 4 

[MB] ¥J*1 l¥l 0/! 8 B (1 9 9 9. 10. 8) 

&H«Mfr&* 1 1 -2 7 4 6 
[m^#-^] 11-23336 
[BIKWIlFflM 7 JK] 
H01L 29/786 
21/336 
G02F 1/136 500 
H01L 21/3065 
[F I ] 
H01L 29/78 616 L 
G02F 1/136 500 
H01L 21/302 J 
29/78 627 Z 



imtHQl y-tfLl l¥9.fl 22B (199 9. 9. 2 
2) 

COMMIE 1 3 

Hi.jE*fftfliB45] tttfMgtOttB 

ME^- N MJifflttEy- H IfiflUgJ: i:#ax -> U n 

SflfB# ftS -> 'J r: >S± C H — tf > ^ $ n*: #H3t -> u 

msa h— tr tutsan s/ u n >■ sttscx > 
#-r*a»£, 

JE^tt 10 0 OmTo r r &TTfe-g> §g3fS 1—3 <P(A 



tt&m^tel 00 077 h£4TT?»*il*5t4fc|B«© 
With 7 >5?X 



[W*317] «HE**:/5Xvig&sii8rrsa»f::*i 

<^T. CH t , SF ( , C 2 F 6 , CHF„ C 2 F 8 M#£ 
iiSa-TS Z. oJtETa&-5gf*31 6 lCE«©5?ffit h 5 > 

[»*3H8J *«±fc:y-h««*»j*T*a»i. 

wey- ntafcasy- hififldK£«fiK-r«anFa:. 

>SSrJgfiE-r-5aPgi. 

a h v u ^ >s± \z h - e > v ts tifzimw -> u 

DUE K - tr > ^ * nfc * a * u a > » y - *s. t 
FK>itai*»riE-r*aBi:.' 

Htrte y-xiitKw >ma t * ?^ ^ iz lt wib h 

ffl^TftSCxy^^ir-rsaBt. *^tr»«H5>^ 

, J7 r T r >-^ > y 7. x > © m-M * fc. 

[g&*Bl 0] BtJI30 2 »»5ta«BfrfBC F 4 SitS© 1/5 
&T-g&S M:fta8&fctt9 K:Kttottiih^>s?x* 
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[If mm 1 1 ] WE0,0«i»4 1 0 0 s c c mfilTT 
K;£Jfi 8-10 <OV^ni» fcffi«<P»IK h 7 

iwiay- hsa^ffi^y- hjgftig&}gj$-r«aHf £. 
we**- h«s±cDi»ey- n»iH)i±c*iHi">u a. 
>»s#i*?-*aw£. 

«£*»j*-r*a»i. 

we h - m > s nfc* si -> u n > m £ ttscx v > 
^-f-sapg£, 

[i*®14] WEV-XttStfHK >lg(i> =E 

z m&m 1 2 ^tz\t 1 3 KEttcpttH H7>^x^i 

[i^l5] WEftiCXy^>^a»K:*V»T, Xy 

i2~i 4g>i^n^ tcaagKg>jgiK h 7 > vx ^ o^ifi 



^->*V^^tUTlWe*RBl*Xy^>y-J-*i:4: 

Tv-xt«t kk >««*»js-r*ant£S£*. 
me k- t? > y a nfc#ftR -> u p >i*gsi y > 

TMEK-fci>i^£nfc#ftH->U3>*Stt5Sxy3 l 

>4f-r*a»£ft-£tr, n^m 2-1 sov»rn*>c 

ra^H 171 MfB V-Xfgi:FK>tSt»SE 

-rsa»tt, «tEH-br>5 r *nfc*ft«->u=i>jB± 

fc£JMU&3K*T*a»£. »E*«K±k:7*M^^ 

^->*v^ircbT«rE**«sxy9 i >i^-r*^i 
me h - tr > ^ £ -> u n >m t «scx ^ > 

•*-*a»£**tN w*^i 2~i 5©w**n*»K:E« 



